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Summary:  Tens of millions of people worldwide suffer from various types of viral infections every day at 
immense economic cost. There is, however, only minimal understanding of the dynamics of droplets 
carrying virus from human expiration, and so is the ability to control and prevent virus spread. This paper 
analyses the impact of the real time measuring methods on detection and quantitative characterization of 
droplets from human expiration.   
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1 Introduction 
Viruses have been identified as the most common 
cause of infectious diseases acquired within indoor 
environments, (Barker, Stevens et al. 2001), 
however, quantitative knowledge of the relative 
contribution of different mechanisms for different 
viruses and under different conditions of indoor 
environment, has been limited (Morawska 2005). 
The aim of this research was to quantitatively 
investigate the impact of application of several real 
time droplet measuring techniques on detection and 
representative characterization of droplet physical 
parameters. The ability to representatively 
characterize airborne droplets is a critical condition 
for the understanding of the dynamics of droplets 
originating from human expiration, with a view to 
identify ways of optimization of the building 
operation system to minimize virus spread 
2 Methodology  
This work consisted of theoretical and experimental 
assessments of the common techniques for 
investigating simulated human expiratory droplets 
Experimental methodology adopted in this work 
included : (i) generating of droplets of various sizes 
and composition using various techniques 
including, nasal sprays, nebulizers and ink 
cartiriges; (ii) designing a system for droplets 
measurements as a function of distance traveled, air 
velocity, temperature and relative humidity; (iii) 
experimental detection of pure water, NaCl solution 
and artificial saliva droplets using TSI Scanning 
Mobility Particle Sizer, Condensation Particle 
Counter and Aerodynamic Particle Sizer; and (iv) 
interpretation of the results to quantify the impact 
of application of various techniques on 
representative measurements of droplet 
characteristics.  
3 Results  
3.1 Droplet generation  
Expiratory human activities such as breathing, 
coughing, sneezing or laughing result in droplet 
generation by the wind shear forces.  Most of them 
are in the range from 1 – 100 μm. This size range 
has been included in this analysis. Droplets in the 
size range below 2 μm were generated by Collison 
nebulizer, while the larger ones by a nasal spray 
and ink cartridge. The shortcoming of all these 
techniques was shown to be a relatively large 
geometric standard deviation of the aerosol 
generated.  
3.2 Droplet detection 
Using the three instrumental methods droplets of 
known (theoretically predicted) original sizes were 
investigated under various temperature and relative 
humidity conditions. Among other findings the 
study showed that: 
• The process of evaporation of smaller 
droplets (of original size of a few μm) cannot be 
investigated with one instreumnal techniue only as 
the change in size (shrinking) is up to an order of 
magnitude. 
• For example for RH between 60 and 80%, 
pure water droplets of original size of 24 μm 
evaporate at a distance of 45 cm, travelling with a 
speed of 0.297 m/s between the point of generation 
and the Aerodynaic Particle Sizer detection region 
(the  particles were seen at 40, but not at 45 cm). 
 
The presention discusses the resulst of the fate of 
droplet of water, NaCl, artificial saliva, generated at 
the inlet of the instruments, and as a function of 
distance and concluds as to the realtionship 
between the generated and measured droplets using 
the techniques under different conditions.  
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